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F2 代遗传分离群体对水稻穗枝梗持绿性进行遗传分析，并运用 SSR 分子标记对
穗枝梗持绿性进行了 QTL 定位分析，以期为揭示穗枝梗持绿性状的遗传机制及
其基因精细定位、克隆奠定基础。本研究主要研究结果如下： 
（1）佳辐占穗枝梗持绿与其抽穗后总叶绿素、叶绿素 a 缓慢降解和叶绿素 b
积累增加密切相关。推测是由于穗枝梗叶绿素 b 代谢受影响而导致叶绿素 b 含量
增加，最终使穗枝梗保持绿色。 
（2）佳辐占穗枝梗叶绿素含量在灌浆后期有一定程度的下降，随后保持基
本稳定，因此该持绿性状基本属于 C 型持绿，但 C 型持绿叶绿素含量达到最高
值后保持稳定，没有出现降解，所以该持绿性状又与 C 型持绿稍有差别。 
（3）F2代中穗枝梗持绿性状表现为多基因控制的数量性状遗传。 
（4）经 SSR 分子标记分析，共检测到控制穗枝梗叶绿素总含量、叶绿素 a
含量、叶绿素 b 含量、叶绿素 a/b 比值的 QTL 位点 12 个，分布在第 1、3、11 号
染色体上，贡献率为 5.8%-16.4%，且在同一条染色体上的相同或相连位置检测


















Rice is a very important crop as staple food of more than half of the population in 
the world. With the increasing of the world's population, people are facing serious food 
crisis. Increasing rice yield has become an important target in crop breeding and plant 
research. Recently, some rice varieties or germplasms characteristic of stay-green 
leaves have been identified. The chlorophyll of these varieties did not degrade or only 
a small part of degraded in the late mature stage. It was found that the most of the leaf 
stay-green character were controlled by multiple genes, whereas a few of them 
controlled by major genes. Their related genes were identified and cloned. Till now, 
rarely researches on stay-green trait of panicle branch in rice have been reported. In 
former breeding programs, we had developed a new rice variety Jiafuzhan (JFZ) with 
fine quality and high yield. JFZ is used widely in rice production and its panicle branch 
is staying green till late mature stage. In order to elucidate the genetic and molecular 
mechanism of panicle branch stay-green trait of JFZ, a series of experiments were 
conducted. Firstly, JFZ and another rice variety Minghui 2155(MH2155) which panicle 
branch changes yellow in the late mature stage were used to analyze the change of 
chlorophyll content in different grain filling period. Secondly, an F2 genetic segregation 
population derived from JFZ/ MH2155 was developed for genetic analysis of stay-
green trait of panicle branch. Thirdly, SSR molecular markers were used to analyze the 
quantitative trait loci (QTLs) associated this stay-green character. Our results will help 
to reveal the genetic mechanism of the stay-green character of panicle branch and fine 
mapping, cloning these relative genes. The main conclusions of this study were shown 
as follows: 
(1) The stay-green character of panicle branch in JFZ was closely related to the 
slow degradation of CT, Ca and the accumulation of Cb after heading. We proposed 
that the chlorophyll b metabolism of panicle branch is destroyed, which leads to the 
accumulation of chlorophyll b and eventually results in the stay-green of panicle branch. 
(2) We presumed that the stay-green character of panicle branch belonged to C 
















(3) The stay-green character of panicle branch belonged to the inheritance of 
quantitative trait controlled by multiple genes. 
(4) A total of 12 QTLs were detected on the contents of total chlorophyll, 
chlorophyll a and chlorophyll b, and chlorophyll a / b ratio of stay-green trait of panicle 
branch. These QTLs distributed on chromosome 1、3、11 and each explained 5.8% to 
16.4% of phenotypic variation. QTL mapping results also showed that related QTLs 
were often located on the same or neighbor regions. 













































































































现了 nye1-1 突变株[3]，Min Hyuk 等发现了 ore10 和 ore 11 突变株[4] ，Lin 等发
现了 ore1、 ore4-1、ore7、ore9、ore12 突变株[5] ，Yoshida 等发现了 dls1 突变
株[6]。在辣椒中 Barry 等发现了 c1 突变株[7] ，Roca 等发现了 Negral 突变株[8]。
在大豆中 Canfield 等发现了 cytG 和 d1d2 突变株[9]。在水稻中 Kusaba 等发现了
nyc1 突变株[10] ，Park 等发现了 sgr 突变株[11] ，soo-Cheul 等发现了 SNU-SG1 突
变株[12]。在豌豆中 Aubry 等发现了 J12775 突变株[13]。在番茄中 Barry 等发现了
gf 突变株[14]。在高粱中 Thomas 等发现了 QL41 突变株[2]。在硬质小麦中等
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